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ABSTRACT 


Histoplasma capsulatum var. capsulatum and Histoplasma capsulatum var. duboisii and the human disease they cause, collectively referred to as histoplasmosis, are 
prevalent worldwide. Histoplasmosis is an opportunistic fungal infection caused by inhaling the spores ofa fungus called Histoplasma capsulatum. The World Health 
Organization has officially recognised histoplasmosis as an AIDSdefining illness, a neglected tropical (fungal) disease, and an important cause of death in patients 
with advanced HIV disease. Histoplasmosis has an incredibly protean manifestation and is commonly misdiagnosed as tuberculosis or cancer. In the recent past, 
significant advancement has been achieved with respect to diagnostic and therapeutic approaches. Dr Samuel Darling was first described Histoplasmosis in 1906. 
Histoplasma capsulatum is a dimorphic fungus found in many parts of the world in soil enriched with bird droppings of certain birds and bats. Histoplasma capsulatum 


isa dimorphic fungus. 
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INTRODUCTION: 
Histoplasmosis is a fungal infection caused by Histoplasma capsulatum” 


Symptoms of this infection vary greatly, but the disease affects primarily the 
lungs 2) 


Occasionally, other organs are affected; called disseminated histoplasmosis, it 
can be fatal if leftuntreated 


Histoplasmosis is common among AIDS patients because of their suppressed 
immunity“ 


Disseminated histoplasmosis is an AIDS-defining infection (and often referred 
to as progressive disseminated histoplasmosis), and co-infection with tuberculo- 
sis in AIDS patients presents further clinical challenges” 


Other immunocompromised states also pose a risk including solid organ trans- 
plantation” 


Recently collated older studies show the patchy distribution of Hcc in various 
areas around the world with case series in Brazil, South Africa ,andin India“”” 


More recently, six new phylogenetic species, namely, LAm Al, LAm A2, LAm 
B1, LAm B2, RJ, and BAC-1, have been proposed existing within Latin Amer- 
ica” 


Majority of the immunocompetent individuals are asymptomatic, some develop 
self-limiting influenza-like syndromes "™"” 


As histoplasmosis was further characterized, it was understood to be intensely 
endemic in the Ohio and Mississippi River Valleys in the USA as well as in Cen- 
tral and South America” 


Caves and chicken coops,decaying trees and riverbanks also make good habitats 
for incubations.” 


Systemic spread usually occurs in patients with impaired cellular immunity “” 


Chronic progressive disseminated histoplasmosis has a long-term protracted 
course, lasting up to years, with long asymptomatic periods.” 


HISTORY: 
Travel or activities involving bats or birds, whether recent or remote, should aid 
in the differential “” 


Determine if the patient has a drug history or comorbid condition that is contrib- 
uting to an immunocompromised state. The diagnosis of histoplasmosis should 
be considered in anyone with an acute febrile respiratory illness who has traveled 
to an area where histoplasmosis is endemic. Major extrapulmonary manifesta- 
tions include pericarditis, rheumatologic symptoms, and ocular involvement. 


DISTRIBUTION: 

It is found in all parts of USA, especially in East Central states ,and less com- 
monly in Latin America from Mexico to Argentina, In Europe, North and South 
East Africa, Nigeria, Malaysia, Indonesia and Australia. 


SURFACE STRUCTURE OF HISTOPLASMA CAPSULATUM: 

It is an oval, uninucleate, budding cell. It measures 2-4 microns.Growth does not 
occur above 37 degrees. In tissues the fungus is present inside phagocytic cells in 
the yeast phase. On Sabouraud's agar,white cottony mycelial growth appears, 
with large thick walled, spherical spores with tubercles or finger like projections. 
The appearance of the tuberculate spores is a diagnostic. 


ANTIGENIC STRUCTURE: 

After initial infection with histoplasma,persons have positive responses to skin 
tests, with histoplasmin, a filtrate of broth in which Histoplasma capsulatum has 
been grown. The reaction is delayed and tuberculin-like.Polysaccharides with 
precipitating and CF activity can be isolated from the yeast phase or mycelium. 
Cross reaction with blastomycin are significant. 


INCEPTION OF INFECTION: 

Histoplasmosis caused by Histoplasma capsulatum is primarily a disease of 
reticulo endothelial system. It is most frequently an asymptomatic ,self-limiting 
pulmonary infection, chronic or acute disseminated disease with poor prognosis 
may occur. Natural habitat of Histoplasma capsulatum is soil enriched with the 
dropping of birds or bats. Human infection results from inhalation of spores. Bats 
and many domestic animals ,such as cats and dogs are naturally infected with 
Histoplasma capsulatum. 


SYMPTOMS: 
A majority of the infections result in clinically insignificant respiratory disease 
or mild influenza-like illness. Some infections may cause acute pulmonary 
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histoplasmosis, manifested by dyspnea, hoarseness, cyanosis , night sweats, mus- 
cle/joint pain, weight loss, malaise, and flu-like symptoms, headache, cough, 
lymphadenopathy, caseating necrosis, fever, muscle pain, chest pain, 
Hepatomegaly, (coughing up blood),erythema nodosum. 


Pestilential nature of Histoplasma capsulatum: 
HA capsulatum in the saprobic state grows in the mycelial form. 


Susceptibility to dissemination is increased markedly with impaired cellular host 
defenses. Histoplasma infections are detected by the skin test. High degree of 
exposure to spores produce the skin lesions.the spores of histoplasma remains 
viable for years in the soil and and infectionis by inhalation of infected dust. Occa- 
sionally infection pases throughthe buccal or intestinal mucosa or through the 
skin. The disease attacks dogs, rats and mice,and then fungus multiplies in soil 
enriched by the droppings of chickens, pigeons and bats. The infection is hazard 
for exposures of caves. The parasite in yeast phase multiplies mainly in 
monocytes and macrophages and produces area of necrosis in which the para- 
sites may abound. From blood they are carried to the liver, spleen and lymph 
nodes.. 


Acute pulmonary histoplasmosis: 

Larger doses of spores, as from cleaning out old hen houses or exp loring bat- 
infested caves, lead benign pneumonitis. Pulmonary histoplasmosis may pro- 
duce pathological changes similar to those of tuberculosis. It is an acute influ- 
enza like illness characterized by fever and non-productive cough. It is self limit- 
ing condition, and on recovery, patients are frequently left with discrete calcified 
area in the lung. 


Chronic pulmonary disease: 

Itis mostly found in adults with formation of cavities in the lung either due to pri- 
mary lesions or reactivation of apparently healed old lesion.clinical features 
resemble closely to that of pulmonary tuberculosis. Most of the pulmonary infec- 
tions are benign producing no symptoms, but more severe infections may closely 
simulate pulmonary tuberculosis,including the production ofa primary complex 
with enlarged satellite lymph nodes,multiple small discrete lesions and occasion- 
ally cavitation.Chronic cavitary histoplasmosis occurs most often in adult males. 


Disseminated disease: 

Severe disseminated disease develop in a small minority of infected individuals, 
particularly infants and aged or immunosuppressed individuals. the reticulo 
endothelial system is particularly involved with lymphadenopathy, enlarged 
spleen, and liver, high fever, anaemia, and a high mortality rate. Ulcers of the 
nose, mouth, tongue, and intestine can occur. In such individuals, the histologic 
lesion shows focal areas of necrosis in small granulomas in many organs. 
Phagocytic cells, contain a small ,oval yeast cells 


The subacute form is associated with a wide spectrum of symptoms that may 
occur as a result of dissemination and subacute expression in the affected 


(17) 
organs. 


COMPLICATIONS: 

Acute respiratory distress syndrome. Histoplasmosis can damage lungs to the 
point that the air sacs begin filling with fluid. Heart problems. Inflammation of 
the sac that surrounds your heart (pericardium) is called pericarditis. Adrenal 
insufficiency and Meningitis. Mediastinal and hilar lymphadenopathies usually 
resolve. 


Granulomatous inflammation causes extensive enlargement with caseating 
. . . . 18) 
necrosis that may fibrose with progressive healing. “” 


Adrenal insufficiency develops in 5-10% of patients with subacute pulmonary 
disseminated histoplasmosis, regardless of treatment.” 


Immunity to Histoplasma Capsulatum: 

Little is known about the precise mechanism involved in immunity to fungal 
infections. Researchers discovered that fungal prostaglandins deactivate 
immune cells, preventing them from destroying the infection” 


Most cases of Histoplasma capsulatum, infections are asymptomatic or show 
only fever and cough for a few days or weeks. Following initial infection with 
Histoplasma capsulatum, most persons appear to develop some degree of immu- 
nity. Immunosuppression may lead to dissemination. Infection is believed to con- 
fer long-lasting immunity, the most important component of wichth-1 mediated. 
In experimental infections macrophages activated by Tlymphocyte-derived 
cytokines are able to inhibit intracellular growth of Histoplasma capsulatum and 
thus control the disease. Neither B-cell nor antibody have a significant influence 
to reinfection” 


In contrast to macrophages, human DCs rely on VLAS for fungal recognition” 


Differential recognition of H. capsulatum by macrophages and DCs may trigger 

unique signalling cascades. CD11b/CD18 triggers activation of the tyrosine 
kinase Syk and downstream production of proinflammatory cytokines in 
macrophages (”” 
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Alveolar macrophages then engulf the fungi but can't destroy it either, but instead 
the yeast multiplies inside it . In immunocompetent individuals, T-cell-mediated 
immunity is activated, and the T-cells release pro-inflammatory cytokines which 
activate mononuclear phagocytes, hence producing tumour necrotic factor a 
(TNFa) and more cytokines. 


CD11/CD18 blockade reduces, but does not prevent, H. capsulatum uptake by 
both human and murine macrophages.” 


Differential recognition of H. capsulatum by macrophages and DCs may trigger 
unique signalling cascades. ”” 


H. capsulatum may disseminate to other organs but on activation of cellular 
immunity, it is quickly controlled. °” 


T-cell-mediated immunity may not contain the infection, as poorly circum- 
scribed granulomas are usually formed, and progressive dissemination may 


Q7) 
occur. 


Ancient science needs to be put to modern tests: 

Fungal blood cultures are used for detection of blood stream infection caused by 
fungi,especially when dimorphic species and uncommon pathogens are 
suspected.Identification,susceptibility,and further testing can be performed on 
culture isolates. 


Histoplasmosis poses a difficult diagnostic challenge because of its highly pro- 
tean clinical manifestations. Being a primary pathogen, the etiologic agent, H. 
capsulatum var capsulatum infects the immunocompetent as well as 
immunocompromised patients. At room temperature (25—30°C) in the labora- 
tory, H. capsulatum var. capsulatum appears as a slow growing mold, requiring 
3-6 weeks for its cultivation. Although culture has been considered as the gold 
standard among the laboratory diagnostic tests, its value is limited by the fact that 
most of the diagnostic microbiology laboratories in t hospitals discard their cul- 
tures after 48—72 hours. Moreover, Sabouraud agar routinely used as a mycologi- 
cal medium is unsuitable for this fastidious fungal pathogen 


DIRECT EXAMINATION: 

Smears of sputum or pus are stained by Wright or Giemsa stains and examined 
microscopically. The smears are oval,packed within macrophages or monocytes. 
Blood smears may be positive particularly in patients suffering from 
AIDS. Specific immunofllurescence can identify the fungus. 


CULTURE: 

Specimens are cultured at 37 degrees on glucose-cysteine agar and on 
Sabouraud's agar. Culture must be kept for three weeks or more. Injection of the 
organism into mice may yield Histoplasma in lesions of spleen and liver upon cul- 
ture. 


ANIMALINOCULATION: 

Mice are susceptible to histoplasma infection. Clinical material,soil,faeces or cul- 
ture is inoculated intraperitonially in mice. The spleen and _ liver are examined 
histologically and by culture after two weeks. or earlier on death of the animal. 


SEROLOGY: 

Latex agglutination, precipitation, and immunodiffusion tests become positive 
with in 2-4 weeks after infection. CF titers raise later in the disease,they fall to a 
very low levels if the disease is inactive.With progressive disease, the CF test 
remains positive in higy titer. CF antibody cross reacts with other fungal anti- 
gens. 


Asecond-generation EIA was developed in 2004, which allowed for semi quanti- 
tative results, and a third-generation test (MiraVista H. capsulatum 
Galactomannan EIA) with greater specificity and quantitative results became 
available in 2007. 


In contrast to the MiraVista assay, which requires processing in a central labora- 
tory, an in vitro diagnostic ELA IMMY ALPHA Histoplasma EIA) was approved 
by the Food and Drug Administration (FDA) on urine specimens in 2007 for use 
at local facilities.” 


A subsequently developed analyte-specific reagent (ASR) H. capsulatum anti- 
gen EIA (IMMY) has shown improved performance characteristics , as well as 
high agreement with the MiraVista EIA“ 


MiraVista EIAs have shown increased sensitivity and an overall trend toward 
higher numerical values with the MiraVista EIAs “” 


Identification with the MALDI-TOF: 
The identification of the colony can be carried out by matrix-assisted laser 
desorption/ionization time off light (MALDI-TOF °”) 


DNA based detection methods PCR methods based on the detection of fungal 
DNA directly from clinical samples are currently implemented in the routine of 
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several laboratories for the diagnosis of main fungal infections, but there are con- 
siderably fewer PCR tests for the diagnosis of histoplasmosis. Their advantages 
rely on their simplicity, high specificity and short turnaround time with the bonus 
that real-time PCR (qPCR) formats allow for determining the fungal burden in 
patients by using non-specific DNA-binding dyes or fluorescently labeled 
probes” 


However, this technique also has some limitations as the moderate amount of 
DNA in low invasive samples, the lack of standardization and the low availabil- 
ity of widely validated Commercial systems “**” 


Breakthrough treatments and managements: 

Specific treatment with amphotericin is indicated only in severe infections. If 
badly tolerated, the dosage may have to be reduced. Side effects are malaise, 
anorexia, nausea, fever, headache and venous thrombosis. These may be con- 
trolled to a considerable extent by the addition of 10 mg prednisolone to the intra- 
venous solution. Plasma urea rises and haemoglobin falls during treatment, but 
later returns to normal. 


Acute and moderate histoplasmosis: 
Lipid AmB (3.5 mg/kg/day) Glucocorticoides for 1-2 weeks; then itraconazole 
(200mg) for 12 weeks 


Chronic pulmonary/cavitory pulmonary histoplasmosis---- 
Itraconazole (200mg) for 12 weeks 


Disseminated histoplasmosis— 
Lipid AmB (3.5 mg/kg/day) for 1-2 weeks, then itraconazole (200mg) for 12 
weeks 


CNS histoplasmosis 
Lipid AmB (5 mg/kg/day),4-6 weeks, then itraconazole (200mg) for 12 months. 


Control: 

Histoplasma grows more in soil mixed with bird /bat feces.Exposure in 
suchplaces may result in massive infection. In endemic area, smallinfective inoc- 
ulate are spread by dust. Large number become infected early in,but without 
symptoms. Avoid exposure. Avoid projects and activities that might expose you 
to the fungus, such as cave exploring and raising birds, such as pigeons or chick- 
ens. Shower contaminated surfaces, and wear a respirator mask. 


An opinion arrived at through a process of reasoning 

Bacterial pneumonia,and Pulmonary histoplasmosis show similar clinical symp- 
toms. imaging manifestations, bronchoscopy or CT-guided lung needle aspira- 
tion biopsy should be actively performed to clear the way for differential diag- 
nosis of pulmonary infection, and later successfully treated with antifungal ther- 
apy. Ina minority of cases the manifestations can mimic primary or metastatic 
malignancies leading to delay in appropriate treatment. 
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